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HYPERSENSITIVITY 



Adaptive immunity serves the important function of host defense 
against microbial infections, but immune responses are also capable 
of causing tissue injury and disease. Disorders caused by immune 
responses are called hypersensitivity diseases 

The term hypersensitivity arose from the clinical definition of 
immunity as " sensitivity, " which is based on the observation that an 
individuai who has been exposed to an antigen exhibits a detectable 
reaction or is " sensitive " to subsequent encounters with that 
antigen. Thus these are always secondary reactions 

Normally, immune responses eradicate infecting organisms without 
serious injury to host tissues. However, these responses are 
sometimes inadequately controlied, inappropriately targeted to 
host tissues, or triggered by commensal microorganisms or 
environmental antigens usually harmless. In these situations, the 
normally beneficiai immune response is the cause of disease 



IPERSENSIBILITÀ' 



Reazione immune non desiderabile 
provocata da meccanismi standard del 
sistema immunitario (reazione antigene- 
anticorpo, immunità cellulo-mediata) 



IPERSENSIBILITÀ': 



4 tipi classificati sulla base del meccanismo di danno (Janeway) 



Diretta contro antigeni di origini diverse 
• un microrganismo persistente o un Ag self 
• sostanze altrimenti non dannose (es. pollini) 



RISULTATO PATOLOGICO: 

• autoimmunità 

• reazione infiammatoria dannosa 




Antibody-mediated diseases 



TABLE 18-1 Classificition of Imminolofic D beassi 



Immediate hypersensitivity: type I IgE antibody Msst cells and their mediatore (vasoactive amines. I ip ad 

mediatore, cytokines) 

Antibody mediateti: type II IgM. IgG antibodies against celi surface or Opsonization and phagocytosis of cells 

extracellu la r matrix antigens Complement- and Fc receptor-mediated recruitment and 

actn/atbn of leukocytes (neutrophils, macrophagesl 
Abnormalitiea in cellular functions, e.g., hormone receptor 



of circulating antigens 
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Ipersensibilità di tipo I (immediata) 



Allergia o Atopia 



Predisposizione geneticamente 
determinata alle risposte IgE-mediate 



Ipersensibilità di tipo I 
(mediata da IgE) 





IgE 








ss 



J5S2S 



S5p- 



3x 



MECCANISMO DI INDUZIONE 



Second 
exposure 
to allergen 



MECCANISMO DI INDUZIONE 



Risposte IgE-mediate richiedono 
successive esposizioni all'allergene 
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Condizioni patologiche più frequentemente 
associate alle reazioni di Tipo I: 



of Th2 cells ar 
IgE class switching 



[ Production of Igl 



o 

A 

r 



= SENSIBILIZZAZIONE 



Mast-cellse basofili uniche cellule 
che 

• contengono istamina in 
concentrazioni significative 

• esprimono FceRI in condizioni 
basali 



• rinite allergica ("febbre da fieno") 

• asma 

• dermatite atopica ("orticaria") 

• intolleranze alimentari 

• anafilassi 



ANAFILASSI 



Quando un paziente con storia di reazioni di 
ipersensibilità è esposto ad un antigene che 
entri rapidamente nella circolazione 



di pennicillina o 
altri farmaci sensibilizzanti, antigene alimentare, 
"riezione per iposensibilizzazione) 



Puntura di 
vespa 

(qui reaz. locale ma può 
diventare generalizzata 
-> anafilassi) 



Orticaria 



ALLERGENI 



Antigeni che inducono reazioni di tipo I 

PROPRIETÀ' GENERALI DEGLI ALLERGENI 
PIÙ' COMUNI: 

• Proteine (enzimi) 
•10-40 kDa 
•Solubili 

• Glicosilati 

• Funzioni varie 
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Perché gli allergeni inducono una 
risposta immunitaria nelle mucose ? 



• Derp-I e Derp-ll (acaro) =^> effetto tossico sulle cellule epiteliali 

• Fel d-l (allergene felino) => degrada collageni e fibronectina 

• Phl p V (allergene vegetale) =^> RNAsi 



Gli allergeni possono produrre danno 
all'integrità dello strato epiteliale 

i 

Induzione,» nspos .a immunitaria 



Sensibilizzazione ad antigeni inalati 



The enzyme Der p 1 cleaves 
occludili in tight junctions 
and enters mucosa 


Dendritic celi primes celi 
in lymph node 


Plasma celi travels back to 
mucosa and produces Der 
p 1-specific IgE antibodies 


Der p 1-specific IgE binds to 
mast celi; Der p 1 triggers 
mast-cell degranulation 


Airway 


> if # 








/C—IN plasma y 
T celi ] 








plasma celi 




Der p 1 is taken up by 
dendritic cells for antigen 
presentatici! and 


T H 2 celi induces B-cell 
switch to IgE production 


IgE binds to FceRI receptor 
on mast celi 


Mast-cell granule contents 
cause allergie symptoms 



dermal mast celi 


Peripheral blood 




Peripheral blood 




basophil 




eosinophil 




Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1991 by Saunders, an imprint of Elsevier Inc. 



TABLE 19-1 Propertei of Ma»t Cells, Basophils. and Eotinophils 




Etkvi ' ^:i-RI High levels High leyels l.v.v If,. ■- ■ -..-.non ni-.- 




TABLE 19-3 Mast Celi Subset* 



Connettive Tissue Man Calli Mucosal Masi Cells 




cathepsm G sulfate 




The high affinity IgE 
Fc receptor (FceRI), 
expressed on mast 
cells and basophils 



Biologie effeets 
of mediators of 

immediate 
hypersensitivity 
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Gastrointestinal tract 



Increased fluid secretion, 
increased peristalsis 



Expulsion of 
gastrointestinal 
tract contents 
(diarrhea, vomiting) 



Mast-cell activation 
and granule release 




Eyes, nasal passages, 



Congestion and blockage 
of airways (wheezing, 
coughing, phlegm) 

Swelling and 
mucus secretion 
in nasal passages 



Blood vessels 



Increased blood flow, 
increased permeability 



Increased fluid in tissues 
causing increased flow of 

lymph to lymph nodes, 
increased cells and protein 
in tissues, increased effector 
response in tissues 
Hypotension potentially 
leading to anaphylactic shock 



Fasi di reazione dell'allergia 



Late 
phase reaction 




Hours after allergen exposure— 

Abbas et al: Cellular and Molecular Immunology, 7e. 
Copyright © 2012, 2007, 2005, 2003, 2000, 1997, 1994, 1 
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TABLE 19-2 Med 


iatore Produced by Mas 


Cells. Basophils. and Eosinophils 






Celi Type 






Function/Pathologic Effects 


nuli M*t«iptll 




Stored preformed in 
cytoplasmic granu 


Histamine 

Eroymes: neutral proteoses 
(tryptme «nd/or chymase), 
acid hydrolases. cethepsm G, 
carboxypeotidase 




ses vascular permeability: stimulates smooth 
de celi contraction 

le microbial structures, tissue damage/ 




Mtior lipid mediatori 
produced on 


Prostaglandin D : 
Leukotrienes C», D t E, 
Platelet-activating factor 


Vasod 

die 

1 1 m 


tation, bronchoconstnetion, neuttophil 
motaxis 

taxis and actwation of leukocytes. 




Cytokines produced c 


n IL-3 

TNF, MlP-lct 
M IL-13 
11-5 


Mast celi proliferation 
Inflammation/lete-phase reaction 


Eosinophils 




Stored preformed in 


Major basic protein, eosmophil 


Tndc 


0 helminths, bactena, host celts 




cytoplasmic granu 


es canonie protein 

Eosmophil peroxidase, tysosomal 


■ lai 


des helminthic and prototoan celi walls, tissue 
age/remodeling 






Leukotrienes Ct.D4.E4 


Prolonged bronchoconstnetion, mucus secretion. 






n IL-3, IL-5, GM-CSF 

IL-8, IL IO, RANTES. MlP-ln, 


El . 1 


taxis of leukocytes 


GMCSF. granulocyte-rra 


mocyte colonystimulatmg facto 


. IL. interleulin. MP-1a. monocyte infiammato 


ry protein la RANTES. regolateci by activation norma! T cali 



Bronchial Asthma 



Asthma is an inflammatory disease caused by repeated immediate- 
phase hypersensitivity and late-phase allergie reactions in the lung 
leading to the clinicopathologic triad of intermittent and reversible 
airway obstruction, chronic bronchial inflammation with eosinophils, 
and bronchial smooth muscle celi hypertrophy and hyperreactivity to 
bronchoconstrictors. 



• Patients suffer paroxysms of bronchial constriction and increased 
production of thick mucus, which leads to bronchial obstruction and 

• exacerbates respiratory diffi culties. 

• Asthma frequently coexists with bronchitis or emphysema, and the 
combination of these diseases can cause severe damage to lung 
tissue. Affected individuals may suffer considerable morbidity, and 
asthma can be fatai. 



Asthma affeets about 10 million people in the United States, and the 
frequency of this disease has increased significantly in recent years. 
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Genes, environment and atopic diseases 




Environment 



Early exposure to 

ubiquitous 
microorganisms 
Helminth 
infection 
Hepatitis A virus 
Composition of 
gut commensal 
microbiota 









High 


'Hygienic' 


Low 


Less 
hygienic' 



Atopic 



Non-atopic 



La dose e la via di entrata dell'allergene determinano il tipo di 
reazione IgE-mediato risultante 



Connactiva tissue mast cells Mucosal mast cells 


Intravenous: high dose Subcutaneous: low dose Inhalation: low dose Ingestlon 
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y mediators 
increased mucus secretion and 

smooth muscle contraction 
leading to airway obstruction 




L'infiammazione cronica delle vie aeree 
con linfociti Th2, eosinofili, neutrofili, 
produce rimodellamento tissutale con 
ispessimento della parete bronchiale 
per iperplasia e atrofia della parete 
muscolare liscia, con lo sviluppo di 
fibrosi 




Sezione di un bronco di un 
paziente morto per asma: 

a. Quasi totale occlusione 
del bronco da parte di muco; 

b. Denso infiltrato infiammatorio 
dell'epitelio lungo il bronco 

con eosinofili, neutrofili e linfociti 



Normal lung biopsy 




Airway inflammation with 
lymphocytes and eosinophils 

r 



T-bet _/ - 




Airway remodeling with increased 
collagen deposited around airway 



imi 



Risk factors for the development 
of food allergy 



Immature mucosal 



Early introduction of solid food 



1 mucosal permeability 



IgA deficiency or delayed IgA production 



Impaired enteric n 



Immune alterations (e.g., low levels of TGF-(3 



Gastrointestinal infections 
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